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DETAILED ACTION 

Claims 1-66 are presented for examination. 

Claim Objections 

Claim 61 is objected to because of the following informalities: 

Claim 61 recites, "operating at different clock speeds and are provided with 
different supply voltage levels". Claim 59, from which it depends, does not mention a 
"supply voltage level", whereas claim 60 recites "a supply voltage level". It is believed 
that claim 61 was intended to be depend from claim 60 and has been treated as such 
for the remainder of this Office action. 

Appropriate clarification and/or correction are required in response to this Office 

action. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter, which the applicant regards as his invention. 

Claims 15, 21, 22, 37, 43, 44, 59, 65 and 66 are rejected under 35 U.S.C. 112, 
second paragraph, as being indefinite for failing to particularly point out and distinctly 
claim the subject matter which applicant regards as the invention. 

Claim 15 recites "a clock speed" on line 3. It is unclear whether this is intended to 
be the same as or different from the "clock speed" recited in claim 1 line 7. 

Claim 21 recites "a clock speed" on line 3. It is unclear whether this is intended to 
be the same as or different from the "clock speed" recited in claim 1 line 7. 
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Claim 22 recites "a level of parallelism" on line 3. It is unclear whether this is 
intended to be the same as or different from the "potential level of parallelism" recited in 
claim 18 line 2. 

Claim 37 recites " a clock speed" on line 3. It is unclear whether this is intended 
to be the same as or different from the "clock speed" recited in claim 23 line 7. 

Claim 43 recites "a clock speed" on line 3. It is unclear whether this is intended to 
be the same as or different from the "clock speed" recited in claim 23 line 7. 

Claim 44 recites "a level of parallelism" on line 3. It is unclear whether this is 
intended to be the same as or different from the "potential level of parallelism" recited in 
claim 40 line 2. 

Claim 59 recites "a clock speed" on line 3. It is unclear whether this is intended to 
be the same as or different from the "clock speed" recited in claim 45 line 7. 

Claim 65 recites "a clock speed" on line 3. It is unclear whether this is intended to 
be the same as or different from the "clock speed" recited in claim 45 line 7. 

Claim 66 recites "a level of parallelism" on line 3. It is unclear whether this is 
intended to be the same as or different from the "potential level of parallelism" recited in 
claim 62 line 2. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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Claims 1-14, 16-17, 19-20, 23-36, 38-39, 41-42, 45-58, 60-61, 63-64 are rejected 
under 35 U.S.C. 102(b) as being anticipated by Nicol et al. (US Patent No. 6,141,762). 
As per claim 1, Nicol et al. teaches the invention comprising: 
a plurality of processors (Col. 2 lines 50-53) operable to execute respective 
streams of program instructions (Col. 3 lines 10-21), said respective streams of program 
instructions being separate processing threads within a multi-processing environment 
(Col. 3 lines 10-21); and a clock speed controller operable to select one of a plurality of 
different non-zero clock speeds as a clock signal controlling execution of program 
instructions by at least one of said processors (Col. 3 lines 22-30 and 66-67 and Col. 4 
lines 1-6 and 17-21 Nicol et al. does not expressly detail a clock speed controller or 
clock signal. However, it is readily recognized that a clock speed controller and clock 
signal are needed to adjust the clock frequency.), whereby said clock speed may be 
reduced by said clock speed controller to reduce energy consumption of said apparatus 
in accordance with a required processing rate of said apparatus (Col. 3 lines 22-30 and 
66-67 and Col. 4 lines 1-6 and 11-13 Col. 5 lines 23-28). 

As per claim 2, Nicol et al. teaches the invention comprising: 
wherein said clock speed controller is operable to dynamically select said clock 
signal to have a desired clock speed (Col. 3 lines 22-30 and 66-67 and Col. 4 lines 1-6 
and 11-13). 

As per claim 3, Nicol et al. teaches the invention comprising: 
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wherein said clock speed controller is responsive to a detected level of 
parallelism between respective streams of program instructions to dynamically select 
said clock signal (Col. 3 lines 10-21 and Col. 5 lines 23-28). 

As per claim 4, Nicol et al. teaches the invention comprising: 
comprising a parallelism detector being one of: a hardware circuit detecting 
parallel processing activity of said plurality of processors; and one of said processors 
executing a parallelism detecting algorithm (Col. 3 lines 10-21 and 22-30 and 66-67 and 
Col. 4 lines 1-6 and 11-13 and Col. 5 lines 23-28 Nicol et al. does not expressly detail a 
parallelism detecting algorithm. However, it is readily recognized that a parallelism 
detecting algorithm is needed for the operating system to maximize the parallelism.) 
As per claim 5, Nicol et al. teaches the invention comprising: 
wherein said clock speed controller is responsive to a detected level of thread 
level parallelism (Col. 3 lines 10-21 and 22-30 and 66-67 and Col. 4 lines 1-6 and Col. 5 
lines 23-28). 

As per claim 6, Nicol et al. teaches the invention comprising: 

said detected level of thread level parallelism includes parallelism between 

independent processes and parallelism within a single process (Col. 3 lines 10-21 and 

66-67 and Col. 4 lines 1-6 and Col. 5 lines 23-28). 

As per claim 7, Nicol et al. teaches the invention comprising: 

wherein said thread level parallelism is a measure of how many parallel threads 

are executing for periods when at least one thread is executing (Col. 3 lines 10-21 and 

66-67 and Col. 4 lines 1-6 and Col. 5 lines 23-28). 
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As per claim 8, Nicol et al. teaches the invention comprising: 

wherein said plurality of processors are operable to execute respective streams 

of program instructions under control of a respective clock signal having a plurality of 

different clock speeds (Col. 3 lines 22-30 and 66-67 and Col. 4 lines 1-6 and 17-21). 
As per claim 9, Nicol et al. teaches the invention comprising: 
said plurality of processors share a common clock speed and a common clock 

source (Col. 4 lines 17-37). 

As per claim 10, Nicol et al. teaches the invention comprising: 

wherein said plurality of processors have independently adjustable clock speeds 

(Col. 5 lines 66-67 and Col. 6 lines 1-2). 

As per claim 1 1 , Nicol et al. teaches the invention comprising: 

said plurality of processors are formed on a single integrated circuit (Col. 2 lines 

50-53). 

As per claim 12, Nicol et al. teaches the invention comprising: 
wherein said clock speed controller comprises at least one of said processors 
executing a clock speed controlling algorithm (Col. 3 lines 66-67 and Col. 4 lines 1-6 
Nicol et al. does not expressly detail a clock speed controller algorithm. However, it is 
readily recognized that a clock speed controller algorithm is needed for the operating 
system to adjust the clock frequency.). 

As per claim 13, Nicol et al. teaches the invention comprising: 
wherein said clock speed controlling algorithm is part of an operating system 
kernel (Col. 3 lines 66-67 and Col. 4 lines 1-6). 
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As per claim 14, Nicol et al. teaches the invention comprising: 

wherein said operating system kernel is distributed between said plurality of 

processors (Col. 3 lines 66-67 and Col. 4 lines 1-6). 

As per claim 16, Nicol et al. teaches the invention comprising: 

wherein said clock speed controller is also operable to control a supply voltage 

level for said at least one processor such that said supply voltage level is reduced as 

said clock speed is reduced (Col. 3 lines 66-67 and Col. 4 lines 1-6 and 11-13). 
As per claim 17, Nicol et al. teaches the invention comprising: 
wherein said clock speed controller is operable such that processors operating at 

different clock speeds are provided with different supply voltage levels (Col. 5 lines 66- 

67 and Col. 6 lines 1-2). 

As per claim 19, Nicol et al. teaches the invention comprising: 

wherein said plurality of processors are a plurality of general purpose processor 

cores (Col. 2 lines 50-53). 

As per claim 20, Nicol et al. teaches the invention comprising: 

wherein said plurality of processors include at least one of: a general purpose 

processor; a reconfigurable processor; a hardware accelerator engine; an application 

specific processor; and a digital signal processor (Col. 2 lines 50-53 It is obvious to one 

of ordinary skill in the art that the processors are general purpose and digital signal 

processors). 



Application/Control Number: 10/633,360 Page 8 

Art Unit: 2115 

As per claims 23-44, it is directed to the method of processing data as set forth in 
claims 1-22. Since Nicol et al. teach the claimed data processing apparatus, Nicol et al. 
teach the method for operating the claimed data processing apparatus. 

As per claims 45-66, it is directed to the computer program operable to control a 
plurality of processors as set forth in claims 1-22. Since Nicol et al. teach the claimed 
data processing apparatus, Nicol et al. teach the computer program operable to control 
the claimed data processing apparatus. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 15, 18, 21-22, 37, 40, 43-44, 59, 62, and 65-66 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Nicol et al. (US Patent No. 6,141,762) in 
further view of Beard (US Patent No. 5,627,412). 

As per claim 15, Nicol et al. teaches a data processing apparatus containing a 
plurality of processors to execute streams of program instructions and a clock speed 
controller to select clock speeds in accordance with the required processing rate of the 
instructions for all of the reasons stated above. However, Nicol et al. fails to detail that 
the apparatus has a maximum processing workload and when the operating below that 
workload the controller selects a clock speed less then a maximum clock speed for the 
processor. 
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Beard teaches a power system that controls the clock frequency and supply 
voltage based on the demand of certain program instructions. 

wherein said apparatus has a maximum required processing workload and when 
operating below said maximum required processing workload said clock speed 
controller selects a clock speed less than a maximum clock speed for said at least one 
processor (Col. 3 lines 66-67 and Col. 4 lines 1-12). 

Beard teaches that the clock frequency and supply voltage may be altered based on the 
requirements of the program instructions. If a program instruction does not meet the 
maximum processing workload then a clock frequency and supply voltage less then 
maximum will be demanded. 

It would have been obvious to one of ordinary skill in the art to combine the 
teachings of Nicol et al. and Beard because they both teach systems which control the 
clock frequency and supply voltage of a processor based on the requirements to 
process the program instructions. 

As per claim 18, Beard teaches the invention comprising: 

wherein said clock speed controller is responsive to a determination of a potential 
level of parallelism above a threshold level of parallelism to wake a processor from a 
sleep mode into a clock mode such that said processor may execute a parallel stream 
of program instructions (Col. 3 lines 66-67 and Col. 4 lines 1-12 In response to the 
determination of the level of parallelism, which is based on the demand of processing 
speed and power of the program instruction, the processor will awake from a low power 
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mode to a required clock frequency and supply voltage to process the program 
instructions.) 

As per claim 21, Beard teaches the invention comprising: 
wherein said clock speed controller is operable to reduce a clock speed of at 
least one processor when said detected level of parallelism has fallen below a threshold 
level for more than a threshold amount of time (Col. 3 lines 66-67 and Col. 4 lines 1-12 
In response to the determination of the level of parallelism, which is based on the 
demand of processing speed and power of the program instruction, the processor will 
fall into a low power mode with a low clock frequency and low supply voltage.) 
As per claim 22, Beard teaches the invention comprising: 
wherein said clock speed controller is operable to speculatively wake said 
processor from said sleep mode to determine a level of parallelism that may be 
achieved (Col. 3 lines 66-67 and Col. 4 lines 1-12 In response to the determination of 
the level of parallelism, which is based on the demand of processing speed and power 
of the program instruction, the processor will awake from a low power mode to a 
required clock frequency and supply voltage to process the program instructions.) 

As per claims 37, 40, and 43-44, it is directed to the method of processing data 
as set forth in claims 15, 18, and 21-22. Since Nicol et al. teach the claimed data 
processing apparatus, Nicol et al. teach the method for operating the claimed data 
processing apparatus. 

As per claims 59, 62, and 65-66, it is directed to the computer program operable 
to control a plurality of processors as set forth in claims 15, 18, and 21-22. Since Nicol 
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et al. teach the claimed data processing apparatus, Nicol et al. teach the computer 
program operable to control the claimed data processing apparatus. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sean Weinman whose phone number is (571) 272- 
2744. The examiner can normally be reached on Monday-Friday from 8:00-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thomas Lee can be reached on (571) 272-3667. The fax number for the 
organization where this application or proceeding is assigned is (703) 872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 



Conclusion 



Sean Weinman 
Examiner 
Art Unit 21 15 




CHUNCAO 
PRIMARY EXAMINER 



